Recently, specific oxidized linoleic acid metabolites (OLAMs) have been identified as transient receptor potential vanilloid 1 (TRPV1) channel agonists that contribute to inflammatory and heat hyperalgesia mechanisms, yet the specific mechanism responsible for OLAM synthesis in sensory neurons is unknown. Here, we use molecular, anatomical, calcium imaging, and perforated patch electrophysiology methods to demonstrate the specific involvement of cytochrome P450 enzymes (CYPs) in the oxidation of linoleic acid leading to neuronal activation and show that this is enhanced under inflammatory conditions. Additional studies evaluated CYP expressions in the native rat trigeminal ganglia (TG) tissue and cultures as well as changes in their expression pattern following the induction of peripheral inflammation. Fourteen of 20 candidate transcripts were detected in native TG, and 7 of these displayed altered expression under cultured conditions. Moreover, complete Freund's adjuvant-induced inflammation of vibrissal pad selectively increased expression of CYP3A23/3A1 and CYP2J4 transcripts in TG. In situ hybridization studies demonstrated broad expression pattern of CYP3A23/3A1 and CYP2J4 within TG neurons. Anatomical studies characterized the expression of CYP3A1 and the CYP2J families within TG sensory neurons, including those with TRPV1, with about half of all TRPV1-positive neurons showing more prominent CYP3A1 and CYP2J expression. Together, these findings show that CYP enzymes play a primary role in mediating linoleic acid-evoked activation of sensory neurons and furthermore, implicate the involvement of specific CYPs as contributing to the formation of OLAMs that act as TRPV1 agonists within this subpopulation of nociceptors. Ó
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Introduction
Recently, our group has identified a family of endogenous oxidized linoleic acid metabolites (OLAMs) that specifically activate the transient receptor potential vanilloid 1 (TRPV1) channel in sensory neurons in response to acute thermal stimuli [32] and in the spinal cord following complete Freund's adjuvant (CFA) inflammation [34] . These compounds include 9-hydroxyoctadecadienoic acid (HODE) and 13-HODE, as well as their metabolites, 9-oxoODE and 13-oxoODE. We have shown that these compounds act as endovanilloids by activating TRPV1 on nociceptive neurons, leading to generation of inward currents, accumulation of intracellular calcium, exocytosis of neuropeptides, and thermal hyperalgesia. Further, these data indicate that the OLAMs can be produced by sensory neurons themselves, thereby implying that these neurons have intrinsic regulatory machinery to synthesize these compounds in response to noxious stimuli. However, the specific metabolic pathway responsible for the conversion of linoleic acid to OLAMs in nociceptive neurons is unknown.
Linoleic acid is an essential fatty acid and a component of lipids located in membranes. Most studies on linoleic acid metabolism have been conducted in the liver, where it is known to be oxidized by either enzymatic pathways, such as lipoxygenases or certain cytochrome P450 enzymes (CYPs), or spontaneously by nonenzymatic mechanisms [25, 35] . Here, we evaluated the involvement of different pathways responsible for the oxidation of linoleic acid by sensory neurons in an attempt to further understand mechanisms responsible for the activation of TRPV1 class of nociceptors by the OLAMs.
